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DM corresponding to the current chroma block is acquired trom / 101
bitstream data corresponding to a current chroma block.

A set of chroma prediction modes 1s acquired accordmng to a 102
modified candidate mode, when the DM 1s a DC mode or a Planar /
mode; wherein the set of chroma prediction modes used in
performing chroma reconstruction on the current chroma block

FIG. 11
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CHROMA INTRA PREDICTION METHOD
AND DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

The present application 1s continuation of U.S. patent
application Ser. No. 17/361,625 filed on Jun. 29, 2021,
which 1s a continuation of PCT Application No. PCT/
CN2019/070148, filed on Jan. 2, 2019, the contents of which

are 1ncorporated herein by reference in their entirety.

BACKGROUND

In the next-generation video coding standard H.266 or
Versatile Video Coding (VVC), 1t 1s supported that the luma
and chroma are coded 1n separate partitioned blocks, and one
chroma block may correspond to multiple luma blocks.
However, the existing Direct Mode (DM) can only retlect
the local texture features 1n the central region of the current
chroma block. It 1s unreasonable to use a single DM {for
chroma prediction when one chroma block corresponds to
multiple luma blocks at the same location. For example,
when the DM 1s the Direct Current (DC) mode or Planar
mode, the current chroma block may be considered flat and
smooth. However, if the corresponding multiple luma blocks
are not tlat, the chroma intra prediction with merely the DM
will greatly reduce the accuracy of intra prediction, thereby
reducing the efliciency for encoding and decoding. Although
there are also horizontal and vertical directions as default
candidates 1n the chroma prediction mode, chroma blocks
entirely conforming to the horizontal and vertical prediction
directions i1n this case are very few, thereby wasting the
candidate positions, which 1s disadvantageous to the
improvement of efliciency for encoding and decoding.

SUMMARY

Embodiments of the present disclosure relate to intra
prediction in the field of video coding, and 1n particular, to
a chroma 1intra prediction method and device.

In a first aspect, there 1s provided a chroma intra predic-
tion method, applied to a decoder, the method comprising;:
decoding bitstream data corresponding to a current block,
and determining that a prediction mode corresponding to a
chroma component of the current block 1s a direct mode
(DM); determining an intra prediction mode of a chroma
component of the current block from a set of chroma
prediction modes, wherein the set of chroma prediction
modes comprises at least one of the DM derived modes, LM,
LM_T or LM_L, wherein when a luma prediction mode
corresponding to the current block 1s a direct current (DC)
mode or a planar mode, the DM derived modes comprise at
least one modified candidate mode; and the at least one
modified candidate mode 1s of a prediction direction with a
first angle from a prediction direction of a mode with an
index 66 1n a first angular direction, and the prediction
direction of a mode with an index 66 points 1n a top-right
direction; or the at least one modified candidate mode 1s of
a prediction direction with the first angle from a prediction
direction of a mode with an 1ndex 2 1n a direction opposite
to the first angular direction, and the prediction direction of
a mode with an mndex 2 points in a bottom-left direction; and
determining a reconstructed value of the current chroma
block according to the intra prediction mode.

In a second aspect, there 1s provided a chroma intra
prediction method, applied to an encoder, the method com-
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2

prising: encoding bitstream data corresponding to a current
block, and determining that a prediction mode correspond-
ing to a chroma component of the current block 1s a direct
mode (DM); determining an intra prediction mode of a
chroma component of the current block from a set of chroma
prediction modes, wherein the set of chroma prediction
modes comprises at least one of the DM derived modes, LM,
LM_T or LM_L, wherein when a luma prediction mode
corresponding to the current block 1s a direct current (DC)
mode or a planar mode, the DM derived modes comprise at
least one modified candidate mode; and the at least one
modified candidate mode 1s of a prediction direction with a
first angle from a prediction direction of a mode with an
index 66 in a first angular direction, and the prediction
direction of a mode with an index 66 points 1n a top-right
direction; or the at least one modified candidate mode 1s of
a prediction direction with the first angle from a prediction
direction of a mode with an 1index 2 in a direction opposite
to the first angular direction, and the prediction direction of
a mode with an index 2 points in a bottom-left direction; and
determining a reconstructed value of the current chroma
block according to the intra prediction mode.

In a third aspect, there 1s provided a chroma 1ntra predic-
tion device, applied to a decoder, the device comprising: a
processor and a memory storing instructions executable by
the processor, wherein the processor 1s configured to execute
the instructions to perform operations of: decoding bitstream
data corresponding to a current block, and determinming that
a prediction mode corresponding to a chroma component of
the current block 1s a direct mode (DM); determiming an
intra prediction mode of a chroma component of the current
block from a set of chroma prediction modes, wherein the
set of chroma prediction modes comprises at least one of the
DM derived modes, LM, LM_T or LM _L., wherein when a
luma prediction mode corresponding to the current block 1s
a direct current (DC) mode or a planar mode, the DM
derived modes comprise at least one modified candidate
mode:; and the at least one modified candidate mode 1s of a
prediction direction with a first angle from a prediction
direction of a mode with an index 66 m a first angular
direction, and the prediction direction of a mode with an
index 66 points 1 a top-right direction; or the at least one
modified candidate mode 1s of a prediction direction with the
first angle from a prediction direction of a mode with an
index 2 1n a direction opposite to the first angular direction,
and the prediction direction of a mode with an index 2 points
in a bottom-left direction; and determining a reconstructed
value of the current chroma block according to the intra
prediction mode.

In a fourth aspect, there 1s provided a chroma intra
prediction device, applied to an encoder, the device com-
prising: a processor and a memory storing instructions
executable by the processor, wherein the processor 1s con-
figured to execute the nstructions to perform operations of:
encoding bitstream data corresponding to a current block,
and determining that a prediction mode corresponding to a
chroma component of the current block 1s a direct mode
(DM); determining an intra prediction mode of a chroma
component of the current block from a set of chroma
prediction modes, wherein the set of chroma prediction
modes comprises at least one of the DM derived modes, LM,
LM_T or LM_L, wherein when a luma prediction mode
corresponding to the current block 1s a direct current (DC)
mode or a planar mode, the DM dernived modes comprise at
least one modified candidate mode; and the at least one
modified candidate mode 1s of a prediction direction with a
first angle from a prediction direction of a mode with an
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index 66 1n a first angular direction, and the prediction
direction of a mode with an index 66 points 1n a top-right
direction; or the at least one modified candidate mode 1s of
a prediction direction with the first angle from a prediction
direction of a mode with an 1ndex 2 1n a direction opposite
to the first angular direction, and the prediction direction of
a mode with an index 2 points in a bottom-left direction; and
determining a reconstructed value of the current chroma
block according to the intra prediction mode.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic diagram of intra prediction.

FIG. 2 1s a schematic diagram of 67 intra prediction
modes.

FIG. 3 1s a schematic diagram of an intra prediction
method.

FIG. 4 1s a schematic diagram of vertical prediction.

FIG. 5 1s a schematic diagram of horizontal prediction.

FIG. 6 1s a schematic diagram of a set of chroma intra
candidate modes.

FIG. 7 1s a first schematic diagram of chroma blocks and
luma blocks.

FIG. 8 15 a second schematic diagram of chroma blocks
and luma blocks.

FIG. 9 1s a flowchart of a video encoding process.

FIG. 10 1s a flowchart of a video decoding process.

FI1G. 11 1s a flowchart of a chroma 1ntra prediction method
according to an embodiment of the present disclosure.

FIG. 12 1s a first schematic diagram of establishing the
modified candidate mode.

FIG. 13 15 a second schematic diagram of establishing the
modified candidate mode.

FIG. 14 1s a third schematic diagram of establishing the
modified candidate mode.

FIG. 15 1s a fourth schematic diagram of establishing the
modified candidate mode.

FIG. 16 1s a fifth schematic diagram of establishing the
modified candidate mode.

FI1G. 17 1s a first schematic structure diagram of a decoder
according to an embodiment of the present disclosure.

FIG. 18 1s a second schematic structure diagram of a
decoder according to an embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

The technical solutions 1n the embodiments of the present
disclosure will be clearly and completely described below 1n
conjunction with the accompanying drawings 1n the embodi-
ments of the present disclosure. It 1s understandable that the
specific embodiments described here are only used to
explain the related disclosure, but not to limit the present
disclosure. In addition, It 1s to be noted that for ease of
description, only the parts related to the relevant disclosure
are 1llustrated 1n the drawings.

The spatially or temporally available reconstructed pic-
ture 1s used 1n video coding to construct the prediction value
of the block currently being processed, and only the difler-
ence value between the actual value and the prediction value
1s transmitted i order to reduce the amount of transmitted
data. In this case, the intra prediction exploits the spatial
correlation within the picture or within the picture region.
The 1ntra prediction of the block currently being processed
may be performed through samples in adjacent blocks that
have already been processed, e.g., using the upper row and
left column of the block currently being processed to con-
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struct the prediction value of the block currently being
processed. FIG. 1 shows a schematic diagram of intra
prediction, and as illustrated 1 FIG. 1, samples from adja-
cent blocks are used to predict each sample of the block
currently being processed.

The selection of the prediction direction 1s also important
when performing intra prediction. Specifically, when con-
structing the prediction value of the block currently being
processed by using the samples of the neighbouring coding
blocks, a variety of prediction directions may be used. For
example, FIG. 2 shows a schematic diagram of 67 intra
prediction modes, and as illustrated in FIG. 2, the 67 intra
prediction modes specifically include 65 prediction direc-
tions with prediction direction index numbers 2-66, a Planar
mode with index number 0 and a DC mode with index
number 1.

In the embodiment of the present disclosure, FIG. 3 1s a
schematic diagram of an intra prediction method based on
the above-mentioned FIG. 2. As illustrated in FIG. 3, when
constructing the prediction value for each sample with
prediction direction index number 66, the samples with
numbers 0-16 are the upper row of the block currently being
processed. Fach sample of the block currently being pro-
cessed 1s filled according to samples of the upper right
diagonal line.

In the embodiment of the present disclosure, the Planar
mode 1s mainly used for regions where the picture texture 1s
relatively smooth and has a relatively gradual process, and
in the prediction method for the Planar mode, the sample
values of the reconstructed neighbouring block correspond-
ing to the block currently being processed are used as the
reference sample values, and the linear interpolation and
averaging calculations are further performed.

Compared with the Planar mode, the DC mode 1s mainly
used for regions with flat pictures, smooth textures, and not
much gradient. In the specific prediction method, the pre-
diction 1s performed based on the last row of decoded
reference samples above the block currently being processed
and the rightmost column of decoded reference samples to
the left of the block currently being processed. It can be seen
that 1n the intra prediction, both the Planar mode and DC
mode are modes that construct the prediction block plainly,
where the DC mode 1s to fill the whole chroma block with
the average of the reference samples 1n the upper row and 1n
the left column, and the Planar mode i1s to fill the chroma
block 1n a gradient way.

In FIG. 2, there are two special direction modes, namely,
the VER mode (i.e., the vertical prediction) with prediction
direction index number 50 and the HOR mode (i.e., the
horizontal prediction) with prediction direction index num-
ber 18.

FIG. 4 1s a schematic diagram of vertical prediction, and
FIG. 5 1s a schematic diagram of horizontal prediction. As
illustrated 1n FIG. 4 and FIG. 5, i1 the prediction direction 1s
the vertical prediction, then the vertical prediction can be
performed based on the sample values of the vertically
corresponding samples in the upper row; and 1if the predic-
tion direction 1s the horizontal prediction, then horizontal
prediction can be performed based on the sample values of
the horizontally corresponding samples in the left column.

When performing the luma intra prediction, the prediction
can be performed according to modes 0-66 1 FIG. 2, and
then the prediction value 1s constructed b selecting the
prediction direction with the smallest difference value from
the block currently being processed, 1.e., through selecting
the best matched direction. The difference value and the
prediction direction are signalled into the bitstream at the
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encoding end. The decoding end obtains and parses the
bitstream, calculate the prediction value of luma after
obtaining the prediction direction index number, and adds
the prediction value of luma to the diflerence value signal
parsed from the bitstream, to obtain the reconstructed value
of luma.

However, chroma intra prediction 1s different from luma
intra prediction. In order to reduce the complexity of encod-
ing and decoding, when performing the chroma intra pre-
diction, only part of the prediction direction 1s extracted for
processing. For example, 1n VVC, the set of chroma intra
candidate modes may include one or more chroma intra

prediction modes, such as the linear model (LM) prediction,
the Left Linear Model Prediction LM_T mode, the Right

Linear Model Prediction LM _ I, mode, the DC mode, the
Planar mode, the vertical VER mode, and the horizontal
HOR mode.

FIG. 6 1s a schematic diagram of a set of chroma intra
candidate modes. As illustrated 1in FIG. 6, different modes
may be included 1n the set of chroma intra candidate modes,
and the chroma intra prediction can be performed through
selecting one among the different modes in the prior art. For
example, DM may represent the prediction mode corre-
sponding to the central luma block, and the Cross-compo-
nent Linear Model Prediction CCLM represents construct-
ing the prediction signal with the scheme (a*luminance
value+b), where both a and b are natural numbers, and when
the DM 1s any one of the DC mode, Planar mode, VER
mode, or HOR mode, the mode may be replaced with an
angular mode with prediction direction index number 66.

Further, 11 the codec framework supports the separate
partition for the luma and chroma, that 1s, the partition for
the luma and chroma may be inconsistent, there may be one
chroma block corresponding to multiple luma blocks. FIG.
7 1s a first schematic diagram of chroma blocks and luma
blocks, and FIG. 8 1s the second schematic diagram of
chroma blocks and luminance blocks. As illustrated in FIG.
7 and FIG. 8, the chroma blocks 1n FIG. 7 which correspond
to the luma blocks 1n FIG. 8, include 5 parts separately
encoded (1llustrated with different gray levels). Since the CR
under DM can only retlect the local texture features of the
chroma block, 1t 1s unreasonable to directly use a single DM
prediction when the chroma block corresponds to multiple
collocated luma blocks. For example, as illustrated 1n FIG.
7, when the DC mode or Planar mode i1s selected as the
prediction mode for the central luma block, the current block
needs to be flat. However, the current luma block 1n FIG. 7
may not be flat. Although there are also horizontal and
vertical directions as default candidates in the chroma pre-
diction modes, the chroma blocks entirely conforming to the
horizontal and vertical prediction directions 1n this case are
very few, thereby wasting the candidate positions, which 1s
disadvantageous to the improvement of ethiciency for encod-
ing and decoding.

In the embodiment of the present disclosure, the above
chroma 1intra prediction method may be applied to the intra
prediction part of the video coding hybrid framework, and in
addition to VVC, it may be also applied to any other video
coding hybrid framework. The VVC 1s used as an example
for 1llustration, and should not be considered as a limitation.
Specifically, the above-mentioned chroma intra prediction
method may work for both the encoding end and the
decoding end. For example, FIG. 9 1s a flowchart of a video
encoding process. As 1llustrated in FIG. 9, the video encod-
ing may include multiple specific steps such as intra esti-
mation, intra prediction, and motion compensation. Among,
them, the chroma intra prediction method provided in the
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present disclosure may be applied to the intra prediction.
FIG. 10 1s a flowchart of the video decoding process. As
illustrated 1n FIG. 10, the video decoding may include
multiple specific steps such as filtration, intra prediction, and
motion compensation. Among them, the chroma intra pre-
diction method provided 1n the present disclosure may be
applied to the intra prediction.

The technical solutions 1n the embodiments of the present
disclosure will be clearly and completely described below 1n
conjunction with the accompanying drawings 1n the embodi-
ments of the present disclosure.

In an embodiment, the embodiment of the present disclo-
sure provides a chroma intra prediction method. FIG. 11 1s
a flowchart of a chroma intra prediction method according to
an embodiment of the present disclosure. As illustrated 1n
FIG. 11, in the embodiment of the present disclosure, the
above-mentioned method for the decoder to perform chroma
intra prediction may include Steps 101 and 102.

In step 101, DM corresponding to the current chroma
block 1s acquired from bitstream data corresponding to a
current chroma block.

In the embodiment of the present disclosure, the decoder
may acquire, from bitstream data corresponding to a current
chroma block, a DM corresponding to the current chroma
block.

It 1s to be noted that in the embodiment of the present
disclosure, the decoder may first receive the video bitstream
and then obtain, from the received video bitstream, the
bitstream data corresponding to the current coding block.

In the embodiment of the present disclosure, after acquir-
ing the bitstream data corresponding to the current coding
block, the decoder may further obtain, from the above-
mentioned bitstream data, the residual data corresponding to
the current chroma block.

It 1s to be noted that, in the embodiment of the present
disclosure, when the encoder selects the luma intra predic-
tion mode, the prediction may be performed according to
multiple modes. For example, the prediction may be per-
formed according to modes 0-66 1n FI1G. 2, and then the best
matched prediction direction i1s selected to construct the
prediction value. However, when performing chroma intra
prediction mode selection, the encoder does not predict all
of the above-mentioned modes 0-66, but only extracts some
of the prediction directions for prediction and selection.
Therefore, after acquiring the bitstream data, the decoder
may further construct, from the bitstream data, a set of
chroma intra candidates corresponding to the current chroma
block, 1.e., a set of chroma prediction modes corresponding
to the current chroma block.

In the embodiment of the present disclosure, the set of
chroma prediction modes may include at least one chroma
intra prediction mode. For example, the set of chroma
prediction modes may include DM, LM, LM_T, LM_L, DC,
Planar, and other directional prediction modes.

In the embodiment of the present disclosure, the current
chroma block may be a square chroma block or a rectangular
chroma block, which 1s not specifically limited in the
embodiment of the present disclosure.

In step 102, a set of chroma prediction modes 1s acquired
according to a modified candidate mode, when the DM 1s a
DC mode or a Planar mode; wherein the set of chroma
prediction modes 1s for performing chroma reconstruction
on the current chroma block.

In the embodiment of the present disclosure, after acquir-
ing, from the bitstream data corresponding to the current
chroma block, a DM corresponding to the current chroma
block, the decoder acquires a set of chroma prediction
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modes according to a modified candidate mode when the
DM 1s a DC mode or a Planar mode. Herein, the atoremen-
tioned set of chroma prediction modes may be used to
perform chroma intra prediction on the aforementioned
current chroma block.

It 1s to be noted that in the embodiment of the present
disclosure, the set of chroma prediction modes 1s used to
predict chroma. Specifically, the decoder may perform
chroma prediction on the current chroma block through the
set of chroma prediction modes, so that reconstruct the
chroma corresponding to the above-mentioned current
chroma block.

In the embodiment of the present disclosure, after acquir-
ing, from the bitstream data corresponding to the current
chroma block, the DM corresponding to the current chroma
block, the decoder may determine whether the DM 1s the DC
mode or the Planar mode.

It 1s to be noted that, 1n the embodiment of the present
disclosure, 11 the decoder determines that the DM 1s the DC
mode or the Planar mode, the encoder may add the modes
according to the modified candidate mode, thereby obtaining
the set of chroma prediction modes.

In the embodiment of the present disclosure, after acquir-
ing, from the bitstream data, a DM corresponding to the
current chroma block, the decoder may first read and analyze
the DM, and then determine whether the DM 1s the DC mode
or the Planar mode.

It 1s to be noted that 1n the implementation of the present
disclosure, both the Planar mode and the DC mode are
methods for constructing the prediction blocks plainly, and
therefore, 1n the DM, when the DC mode or the Planar mode
1s selected for the central luma block, the luma block may be
considered flat. However, this 1s not the actual situation. For
example, 1n VVC, the luma and chroma are separately
partitioned into blocks for encoding. One chroma block may
correspond to multiple luma blocks. Therefore, the DM may
only reflect the local texture features of the central region,
that 1s, there 1s a possibility that the luma block 1s not flat.
In other words, when the DM 1s the Planar mode or the DC
mode, it 1s unreasonable to directly use a single DM to make
predictions, which will result 1n reduced accuracy. Although
there are also horizontal and vertical directions as default
candidates in the chroma prediction mode, the chroma
blocks entirely conforming to the horizontal and vertical
prediction directions 1n this case are very lew, thereby
wasting the candidate positions, which 1s disadvantageous to
the improvement of eficiency for encoding and decoding.

It 1s to be noted that 1n the implementation of the present
disclosure, Table 1 1s the 1nitial state of the design table for

the 1ntra prediction direction. As 1llustrated 1n Table 1, when
the DM 1s the DC mode or the Planar mode, the 1nitial state
of the prediction direction 1s the DC mode or the Planar
mode; Table 2 1s the subsequent state of the design table for
the 1ntra prediction direction. As 1llustrated 1n Table 2, when
the corresponding central luma block 1s in the Planar mode
or DC mode, and if the entire luma block adopts one 1ntra
prediction direction, the current block 1s likely to be flat. In
order to ensure the efliciency of the flat block, the flat block
will be filled with another flat mode. Herein, the DM and
CCLM need to be prioritized because they are important
coding tools.

TABLE 1

DM
(DC/PLANAR)

CCLM
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TABLE 2

another flat mode
(PLANAR/DC)

DM
(DC/PLANAR)

CCLM

At present, only the flat information of the DC mode or
the Planar mode may be obtained through the luma block. In
fact, the corresponding chroma block may cover multiple
luma block regions, which may contain texture information
with directions having different probability distributions.

On the other hand, in the prior art, when the DM 1s any
one of the DC mode, the Planar mode, the VER mode, or the
HOR mode, the mode can be replaced with the angular mode
with prediction direction index number 66.

However, in practical applications, the VER mode and
HOR mode with prediction direction index numbers 18 and
50 have a high percentage, but the probability of texture
across the entire chroma block 1s very small. In contrast, the
diagonal mode with prediction direction mndex numbers 34,
66 and 2 and the nearby direction modes may accurately
predict the chroma block with a higher probability.

Since the DM may only reflect the local texture features
of the chroma block, when the chroma block corresponds to
multiple collocated luma blocks, 1t 1s unreasonable to con-
struct a set of chroma prediction modes directly using a
single DM prediction with a supplementation of the hori-
zontal mode, vertical mode, and diagonal angular mode with
prediction direction 1ndex number 66. Therefore, the
decoder needs to optimize the set of chroma prediction
modes according to the modified candidate mode. In another
aspect, since 1n practical applications, the diagonal angular
modes with prediction direction index numbers 34, 66, and
2 and the nearby direction modes may accurately predict the
chroma block with a higher probability, these prediction
direction modes may be used to replace the original hori-
zontal and vertical prediction direction modes, etc., so as to
further supplement the DM.

In an embodiment of the present disclosure, 1f the DM 1s
the DC mode or the Planar mode, the decoder may further
obtain a set of chroma prediction modes for chroma predic-
tion according to the modified candidate mode.

It 1s to be noted that, in the embodiment of the present
disclosure, the decoder may preset at least one mode as the
candidate mode, that 1s, the decoder presets a modified
candidate mode.

In the embodiment of the present disclosure, the diagonal
angular modes with prediction direction index numbers 34,
66, and 2 are often used for prediction 1n the small blocks of
the luma region corresponding to the current chroma. There-
fore, the above-mentioned modified candidate mode may
contain the modes with prediction direction index numbers
34, 66 and 2. For example, i1 the current chroma block 1s a
square chroma block, that 1s, 1f the diagonal angular modes
of the current chroma block are the modes with prediction
direction index number 34, 66, and 2, the mode with the
prediction direction index number 34 may be first added to
the set of chroma prediction modes, and then one of the
modes with the prediction direction index numbers 66 and 2
which 1s of another diagonal direction 1s added to the set of
chroma prediction modes, when the decoder 1s acquiring the
set of chroma prediction modes according to the modified
candidate mode.
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In the embodiment of the present disclosure, since the
modes with prediction direction index numbers 66 and 2
belong to two directions of the same slope, the decoder may
adjust the mode with prediction direction index number 2
clockwise by certain angle, for example, adjust to the mode
with prediction direction index number 6, and then use it as
a modified candidate mode. At the same time, the decoder
may also adjust the mode with prediction direction index
number 66 anti-clockwise by one angle, for example, adjust
to the mode with prediction direction index number 61, and
then use 1t as a modified candidate mode. Further, the
decoder can also adjust the mode with prediction direction
index number 66 and the mode with prediction direction
index number 2 by one angle at the same time as the
modified candidate modes.

In the embodiment of the present disclosure, 1n addition
to the diagonal angular modes which are often used for
prediction, other derived angles nearby the diagonal angular
modes are also used for prediction. Therefore, the above-
mentioned modified candidate modes may contain the
modes with prediction direction index numbers 32, 64 and
4. For example, when the decoder 1s acquiring the set of
chroma prediction modes according to the modified candi-
date mode, the mode with the prediction direction index
number 32 may be first added to the set of chroma prediction
modes, and then one of the modes with the prediction
direction index numbers 64 and 4 1s added into the set of
chroma prediction modes.

To sum up, 1n the embodiment of the present disclosure,
when establishing the modified candidate mode, the decoder
may determine at least one diagonal angular mode as the
modified candidate mode; or determine the derived angular
mode of at least one diagonal angular mode as the modified
candidate mode; or determine at least one diagonal angular
mode together with the derived angular mode of at least one
diagonal angular mode as the modified candidate modes.
Herein, the decoder may first determine the derived angle.
Specifically, the decoder may first determine an index num-
ber M corresponding to the DM, where M 1s an integer
greater than O; then the decoder may acquire a transforma-
tion parameter N, and determine an index number corre-
sponding to the derived angular mode 1n accordance with M
and N, so as to obtain the derived angular mode; where N 1s
an integer greater than 0.

In the embodiment of the present disclosure, when deter-
mimng the index number corresponding to the derived
angular mode 1n accordance with M and N, the decoder may
either perform an addition operation on M and N, or perform
an subtraction operation on M and N to obtain the index
number corresponding to the derived angular mode. Herein,
N may be equal to but not limited to 3, 5 or 7. For example,
the index number M corresponding to the DM 1s 1 (1.e. the
DM 1s a DC mode), and then the decoder may take the angle
direction obtained through 1+5 or 1-5 as the index number
corresponding to the derived angular mode. Since the pre-
diction mode 1s generally not represented by a negative
number, a specific mapping method may be used to map the
calculated value to the eflective representation range. For
example, the specific calculation formula may be (M+62-N)
%64+2, which yields 60.

In the embodiment of the present disclosure, for the
wide-angle mode of non-square blocks, one of the modes
with prediction direction mndex numbers 66 and 2 may be
selected as a candidate mode according to the eflective
prediction direction range thereotf, and the angel correspond-
ing to the other prediction direction index number 1is
adjusted as an candidate.
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In the embodiment of the present disclosure, after the
decoder acquires the set of chroma prediction modes accord-
ing to the modified candidate mode, that 1s, after Step 102,
the method for the decoder to perform chroma intra predic-
tion may further include Step 103.

In 103, a decoding process 1s performed according to the
set of chroma prediction modes, to perform a chroma
reconstruction on the current chroma block.

In the embodiment of the present disclosure, after acquir-
ing the set ol chroma prediction modes according to the
modified candidate mode, the decoder performs the decod-
ing process according to the set of chroma prediction modes,
to perform the chroma reconstruction on the current chroma
block.

In the embodiment of the present disclosure, after acquir-
ing the set of chroma prediction modes, the decoder may
further perform the decoding process on the current chroma
block through the set of chroma prediction modes, so that
the current chroma block may be obtained through recon-
struction.

It 1s to be noted that, in the embodiment of the present
disclosure, the decoder acquires, from the received video
bitstream, the bitstream data corresponding to the current
coding block, acquires the DM from the above-mentioned
bitstream data, and may further acquire, from the above-
mentioned bitstream data, the residual data corresponding to
the current chroma block.

In the embodiment of the present disclosure, after acquir-
ing the set of chroma prediction modes according to the
modified candidate mode, and further after acquiring, from
the above-mentioned bitstream data, the residual data cor-
responding to the current chroma block, the decoder may
perform, based on the set of chroma prediction modes, the
chroma intra prediction and decoding on the residual data, so
as to reconstruct the current chroma block.

The embodiments of the present disclosure provide the
chroma intra prediction method, wherein the decoder
acquires, from bitstream data corresponding to a current
chroma block, a DM corresponding to the current chroma
block; and acquires a set of chroma prediction modes
according to a modified candidate mode 1n a case that the
DM 1s a DC mode or a Planar mode; wherein the set of
chroma prediction modes 1s for performing the chroma
reconstruction on the current chroma block. It can be seen
that, 1n the embodiments of the present disclosure, after the
decoder acquires the DM from the bitstream data of the
current chroma block, 1f the DM 1s the DC mode or the
Planar mode, the set of chroma prediction modes may be
constructed through the modified candidate mode, and then
the current chroma block 1s reconstructed according to the
set of chroma prediction modes, thereby solving the problem
of low accuracy of chroma intra prediction when the DM 1s
the DC mode or the Planar mode, and further improving the
clliciency for encoding and decoding.

Based on the above-mentioned embodiments, 1n another
embodiment of the present disclosure, after acquiring, from
bitstream data corresponding to a current chroma block, a
DM corresponding to the current chroma block, when the
DM 1s a DC mode or a Planar mode, the decoder acquires
a set ol chroma prediction modes according to a modified
candidate mode, so as to improve the accuracy of decoding.

It 1s to be noted that 1n the implementation of the present
disclosure, both the Planar mode and the DC mode are
methods for constructing the prediction blocks plainly,
therefore, 1n the DM, when the DC mode or the Planar mode
1s selected for the central luma block, the luma block may be
considered flat. However, this 1s not the actual situation. In
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VVC(C, the luma and chroma are separately partitioned into
blocks for encoding. One chroma block may correspond to
multiple luma blocks. Therefore, the DM may only reflect
the local texture features of the central region, that 1s, there
1s a possibility that the luma block 1s not flat. In other words,
when the DM 1s the Planar mode or the DC mode, 1t 1s
unreasonable to directly use a single DM to make predic-
tions, which will result in reduced accuracy. Although there
are also horizontal and vertical directions as default candi-
dates 1n the chroma prediction mode, the chroma blocks
entirely conforming to the horizontal and vertical prediction
directions 1n this case are very few, thereby wasting the
candidate positions, which 1s disadvantageous to the
improvement ol efhiciency for encoding and decoding.
Therefore, 1t requires to obtain the set of chroma prediction
modes according to the modified candidate mode. Specifi-
cally, before acquiring the set of chroma prediction modes
according to the modified candidate mode, the decoder
needs to obtain, from the bitstream data, the linear mode
(LM) corresponding to the current chroma block.

In the embodiment of the present disclosure, the method
for the decoder to acquire the set of chroma prediction
modes according to the modified candidate mode may
specifically include steps 201 and 202.

In 201, the set of chroma prediction modes 1s filled with
the DM and the LM.

In 202, the set of chroma prediction modes 1s filled
according to the modified candidate mode.

In the embodiment of the present disclosure, the decoder
may first fill the set of chroma prediction modes with the
DM and LM respectively, so that two modes 1n the set of
chroma prediction modes may be determined first. Then, the
decoder may continue to fill the set of chroma prediction
modes according to the modified candidate mode, and
ultimately obtain the set of chroma prediction modes.

It 1s to be noted that, 1n the embodiment of the present
disclosure, when the decoder adds the DM and LM to the set
of chroma prediction modes, the decoder specifically adds
the prediction direction index number of the mode corre-
sponding to DM and the prediction direction index number
of the mode corresponding to LM to the set of prediction
modes. For example, 1if the DM 1s the DC mode and the
prediction direction index number of the mode correspond-
ing to the LM 1s 15, then the decoder can first add the
prediction direction index numbers 1 and 15 to the set of
chroma prediction modes, and then fill the set of chroma
prediction modes according to the modified candidate
modes. Specifically, since the DM 1s the DC mode, the
decoder adds the prediction direction index number O of the
Planar mode to the set of chroma prediction modes when
filling the set of chroma prediction modes according to the
modified candidate mode.

It 1s to be noted that, 1n the embodiment of the present
disclosure, the decoder fills the set of chroma prediction
modes according to the modified candidate mode may
specifically include Steps 202a and 2025.

In 2024, when the DM 1s the DC mode, the decoder fills
the set of chroma prediction modes with the Planar mode
and the modified candidate mode.

In the embodiment of the present disclosure, 11 the DM
corresponding to the current chroma block 1s DC mode, the
decoder needs not to modily and replace the Planar mode,
and thus the set of chroma prediction modes may be filled
with the Planar mode and the modified candidate mode.
When the numbers of the bits allocated to the Planar mode
and the modified candidate mode are the same, the filling
may be in no particular order.
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It 1s to be noted that, in the embodiment of the present
disclosure, when the decoder adds the Planar mode and the
modified candidate mode to the set of chroma prediction
modes, the decoder specifically adds the prediction direction
index numbers corresponding to the Planar mode and other
modified candidate modes to the set of prediction modes.
For example, 11 the prediction direction index numbers
corresponding to other optimization candidate modes are 32
and 61, then the decoder may add prediction direction index
numbers 0, 132, and 61 to the set of chroma prediction
modes.

In 2025, when the DM 1s the Planar mode, the set of
chroma prediction modes 1s filled with the DC mode and the
modified candidate mode.

In the embodiment of the present disclosure, 1f the DM
corresponding to the current chroma block 1s Planar mode,
the decoder need not to modily and replace the DC mode,
and thus the set of chroma prediction modes may be filled
with the DC mode and the modified candidate mode. When
the numbers of the bits allocated to the DC mode and the
modified candidate mode are the same, the filling may be in
no particular order.

It 1s to be noted that, in the embodiment of the present
disclosure, when the decoder adds the DC mode and the
modified candidate mode to the set of chroma prediction
modes, the decoder specifically adds the prediction direction
index numbers corresponding to the DC mode and other
modified candidate modes to the set of prediction modes.
For example, 1f the prediction direction index numbers
corresponding to other optimization candidate modes are 2
and 60, then the decoder may add prediction direction index
numbers 1, 2, and 60 to the set of chroma prediction modes.

In the embodiment of the present disclosure, the method
tfor the decoder to add the modified candidate mode to the set
of chroma prediction modes may further include Steps 301
and 302.

In 301, a priority of at least one of the modified candidate
modes 1s determined.

In the embodiment of the present disclosure, the decoder
may first determine the priority of at least one of the
modified candidate modes.

It 1s to be noted that, in the embodiment of the present
disclosure, the modified candidate modes may include at
least one mode; specially, the at least one mode have
different prediction direction index numbers.

It 1s to be noted that, in the embodiment of the present
disclosure, the decoder may determine the priority 1n accor-
dance with the probability of actual use of the at least one
mode.

In 302, the modified candidate modes are added to the set
of chroma prediction modes respectively 1n order of priority
from highest to lowest.

In the embodiment of the present disclosure, after deter-
mining the priority of at least one of the modified candidate
modes, the decoder further adds the modified candidate
modes to the set of chroma prediction modes 1n order of
priority from highest to lowest.

In the embodiment of the present disclosure, during
adding the modified candidate modes to the set of chroma
prediction modes, the decoder may first add the modified
candidate mode with the highest priority, and then select, 1n
order of priority from highest to lowest, the next modified
candidate mode to construct the set of chroma prediction
modes.

It 1s to be noted that, in the embodiment of the present
disclosure, when the decoder adds the modified candidate
mode to the set of chroma prediction modes, the decoder
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specifically adds the prediction direction index numbers
corresponding to the modified candidate modes to the set of
prediction modes.

In other words, 1f the decoder may construct the set of
chroma prediction modes according to the preset modified
candidate mode, the accuracy of the prediction may be
improved.

The embodiments of the present disclosure provide the
chroma intra prediction method, where the decoder acquires,
from bitstream data corresponding to a current chroma
block, a DM corresponding to the current chroma block; and
the decoder acquires a set of chroma prediction modes
according to a modified candidate mode when the DM 1s a
DC mode or a Planar mode; wherein the set of chroma
prediction modes 1s for performing a chroma reconstruction
on the current chroma block. It can be seen that, in the
embodiments of the present disclosure, after the decoder
acquires the DM from the bitstream data of the current
chroma block, 1t the DM 1s 1n the DC mode or the Planar
mode, the set of chroma prediction modes may be con-
structed through the modified candidate mode, and then the
current chroma block is reconstructed according to the set of
chroma prediction modes, thereby solving the problem of
low accuracy of chroma intra prediction when the DM 1is the
DC mode or the Planar mode, and further improving the
efliciency for encoding and decoding.

In the embodiment of the present disclosure, the current
chroma block includes a square chroma block and a non-
square chroma block. On this basis, when establishing the
modified candidate mode, the decoder may determine at
least one diagonal angular mode as the modified candidate
mode, or determine the derived angular mode of at least one
diagonal angular mode as the modified candidate mode, or
determine at least one diagonal angular mode together with
the derived angular mode of at least one diagonal angular
mode as the modified candidate modes.

In the embodiment of the present disclosure, the decoder
may determine at least one diagonal angular mode as the
modified candidate mode. Specifically, 1f the current chroma
block 1s a square chroma block, that 1s, the diagonal angular
modes of the current chroma block are the modes with
prediction direction index numbers 34, 66, and 2, the diago-
nal angular modes with prediction direction index numbers
34, 66 and 2 are more often used for predictions. FIG. 12 1s
a first schematic diagram of establishing the modified can-
didate mode. As 1llustrated 1n FIG. 12, the decoder may {first
determine one diagonal prediction mode, 1.e., the mode with
the prediction direction index number 34, as the above-
mentioned modified candidate mode, and then may deter-
mine another diagonal angle direction, 1.e., any one of the
modes with the prediction direction index numbers 66 and 2,
as the above-mentioned modified candidate mode.

In the embodiment of the present disclosure, the decoder
may alternatively determine the derived angular mode of the
at least one diagonal angular mode as the modified candidate
mode. Specifically, 1f the current chroma block 1s a square
chroma block, that 1s, the diagonal angular modes of the
current chroma block are the modes with the prediction
direction index numbers 34, 66, and 2, 1in addition to the
diagonal angular modes oiten used to make predictions,
other derived angles near the diagonal angular modes are
also often used for making predictions. FIG. 13 1s a second
schematic diagram of establishing the modified candidate
mode. As illustrated i FIG. 13, the decoder may first
determine one derived angle prediction mode, 1.e., the mode
with the prediction direction mndex number 32, as the above-
mentioned modified candidate mode, and then may deter-
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mine any one of the modes with the prediction direction
index numbers 66 and 2 as the above-mentioned modified
candidate mode.

In the embodiment of the present disclosure, the decoder
may first determine at least one derived angular modes.
Specifically, the decoder may first determine an index num-
ber M corresponding to the DM; where M 1s an integer
greater than O; then the decoder may acquire a transforma-
tion parameter N, and determine an index number corre-
sponding to the derived angular mode 1n accordance with M
and N, so as to obtain the derived angular mode; where N 1s
an integer greater than 0.

In the embodiment of the present disclosure, when deter-
mining the index number corresponding to the derived
angular mode 1n accordance with M and N, the decoder may
either perform an addition operation on M and N, or perform
a subtraction operation on M and N, and ultimately obtains
the mdex number corresponding to the derived angular
mode. Herein, N may be equal to 3, 5 or 7. For example,
based on FIG. 2, when the index number M corresponding
to DM 1s O (1.e. the DM 1s a Planar mode), the decoder may
take the angle direction obtained through 0+35 or 0-5 as the
index number corresponding to the derived angular mode.
Since the prediction mode 1s generally not represented by a
negative number, a specific mapping method may be used to
map the calculated value to the eflective representation
range. For example, the specific calculation formula may be
(M+62-N) %64+2, which yields 60. That 1s, the derived
angular modes with the prediction direction angle 5 and with
the prediction direction angle 60 may be obtained in this
case.

In the embodiment of the present disclosure, since the
modes with prediction direction index numbers 66 and 2
belong to two directions of the same slope, the decoder may
adjust the mode with prediction direction index number 2
clockwise by an angle and then use it as a modified candi-
date mode. For example, FIG. 14 1s a third schematic
diagram of establishing a modified candidate mode. As
illustrated 1n FIG. 14, the decoder adjusts the mode with
prediction direction index number 2 to the mode with
prediction direction index number 6. At the same time, the
decoder may also adjust the mode with prediction direction
index number 66 anti-clockwise by an angle and then use 1t
as a modified candidate mode. For example, FIG. 15 1s a
fourth schematic diagram of establishing a modified candi-
date mode. As illustrated 1n FIG. 15, the decoder adjusts the
mode with prediction direction index number 66 to the mode
with prediction direction index number 61. Further, the
decoder may also adjust the mode with prediction direction
index number 66 and the mode with prediction direction
index number 2 by one angle respectively at the same time
as the modified candidate modes. For example, FIG. 16 1s a
fifth schematic diagram of establishing a modified candidate
mode. As illustrated in FIG. 16, the decoder adjusts the
mode with prediction direction index number 66 to the mode
with prediction direction index number B, and adjusts the
mode with prediction direction 1ndex number 2 to the mode
with prediction direction index number A.

It 1s to be noted that, in the embodiment of the present
disclosure, when the decoder constructs the set of chroma
prediction modes according to the modified candidate mode,
the diagonal angular mode and the derived angular mode
may be freely combined. For example, 11 three modified
candidate modes are required to construct the set of chroma
prediction modes, then one diagonal angular mode and two
derived angular modes may be added to the set of chroma
prediction modes, or two diagonal angular modes and one




US 11,924,439 B2

15

derived angular mode may be added to the set of chroma
prediction modes, or three derived angular modes may be
added to the set of chroma prediction modes, or three
diagonal angular modes may be added to set of chroma
prediction modes. For example, when the decoder constructs
the set of chroma prediction modes according to the modi-
fied candidate mode, angular modes 6, 61 and 66 may be
added to the set of chroma prediction modes, or angular
modes 6, 61 and 34 may be added to the set of chroma
prediction modes, or angular modes 6, 61, 40 may be added
to the set of chroma prediction modes, which are not
specifically limited 1in the embodiment of the present dis-
closure.

In the embodiment of the present disclosure, for the
wide-angle mode of long blocks, one of the modes with
prediction direction index numbers 66 and 2 may be selected
as an candidate mode according to its eflective prediction
direction range, and the angel corresponding to the other
prediction direction index number may be adjusted as an
candidate mode.

The present disclosure provides the chroma intra predic-
tion method, where the decoder acquires, from bitstream
data corresponding to a current chroma block, a DM corre-
sponding to the current chroma block; and acquires a set of
chroma prediction modes according to a modified candidate
mode when the DM 1s a DC mode or a Planar mode; wherein
the set of chroma prediction modes 1s for performing chroma
reconstruction on the current chroma block. It can be seen
that, 1n the embodiments of the present disclosure, after the
decoder acquires the DM from the bitstream data of the
current chroma block, 1f the DM 1s the DC mode or the
Planar mode, the set of chroma prediction modes may be
constructed through the modified candidate mode, and then
the current chroma block 1s reconstructed according to the
set of chroma prediction modes, thereby solving the problem
of low accuracy of chroma intra prediction when the DM 1s
the DC mode or the Planar mode, and further improving the
elliciency for encoding and decoding.

Based on the above-mentioned embodiment, a further
embodiment of the present disclosure 1s provided. FIG. 17 1s
a first schematic structure diagram of a decoder according to
an embodiment of the present disclosure. As illustrated 1n
FIG. 17, the decoder 1 provided 1n the embodiment of the
present disclosure may include an acquisition portion 11, a
decoding portion 12, an establishment portion 13, and a
receiving portion 14.

The acquisition portion 11 1s configured to acquire, from
bitstream data corresponding to a current chroma block, a
DM corresponding to the current chroma block; and acquire
a set ol chroma prediction modes according to a modified
candidate mode, 1n case where the DM 1s a DC mode or a
Planar mode; wherein the set of chroma prediction modes 1s
for performing chroma reconstruction on the current chroma
block.

In the embodiment of the present disclosure, the acqui-
sition portion 11 1s further configured to acquire, from the
bitstream data, a LM corresponding to the current chroma
block, before acquiring the set of chroma prediction modes
according to the modified candidate mode.

In the embodiment of the present disclosure, the acqui-
sition portion 11 1s specifically configured to {ill the set of
chroma prediction modes with the DM and the LM; and fill
the set of chroma prediction modes in accordance with
modified candidate mode.

In the embodiment of the present disclosure, the acqui-
sition portion 11 1s further specifically configured to: when
the DM 1s the DC mode, fill the set of chroma prediction

10

15

20

25

30

35

40

45

50

55

60

65

16

modes with the Planar mode and the modified candidate
mode; and when the DM 1s the Planar mode, fill the set of
chroma prediction modes with the DC mode and the modi-
fied candidate mode.

In the embodiment of the present disclosure, the modified
candidate mode comprises at least one mode; wherein the at
least one mode have different prediction direction index
numbers.

In the embodiment of the present disclosure, the estab-
lishment portion 13 i1s configured to establish the modified
candidate mode, before acquiring the set of chroma predic-
tion modes according to the modified candidate mode.

In the embodiment of the present disclosure, the estab-
lishment portion 13 is specifically configured to determine at
least one diagonal angular mode as the modified candidate
mode; or, determine a derived angular mode of the at least
one diagonal angular mode as the modified candidate mode;
or, determine the derived angular mode of the at least one
diagonal angular mode and the at least one diagonal angular
mode as the modified candidate modes.

In the embodiment of the present disclosure, the acqui-
sition portion 11 1s further configured to determine an mndex
number M corresponding to the DM before establishing the
modified candidate mode; wherein M 1s an integer greater
than O; acquire a transformation parameter N, and deter-
mine, i accordance with M and N, an index number
corresponding to the derived angular mode, so as to obtain
the denived angular mode; wherein the N 1s an integer
greater than O.

In the embodiment of the present disclosure, the acqui-
sition portion 11 1s specifically configured to perform an
addition operation on M and N to obtain the index number
corresponding to the dertved angular mode; or, perform an
subtraction operation on M and N to obtain the idex
number corresponding to the derived angular mode.

In the embodiment of the present disclosure, N includes
3, 5, or7.

In the embodiment of the present disclosure, the current
chroma block includes a square chroma block and a non-
square chroma block.

In the embodiment of the present disclosure, the receiving,
portion 14 1s configured to receive a video bitstream to
acquire the bitstream data, before acquiring, from the bait-
stream data corresponding to the current chroma block, the
DM corresponding to the current chroma block.

In the embodiment of the present disclosure, the decoding
portion 12 1s configured to: after acquiring the set of chroma
prediction modes according to the modified candidate mode,
perform a decoding process according to the set of chroma
prediction modes, to perform a chroma block reconstruction
on the current chroma block.

In the embodiment of the present disclosure, the acqui-
sition portion 11 1s further configured to acquire, from the
bitstream data, residual data corresponding to the current
chroma block, before performing the decoding process
according to the set of chroma prediction modes to perform
the chroma block reconstruction on the current chroma
block.

In the embodiment of the present disclosure, the decoding
portion 12 1s specifically configured to perform chroma intra
prediction decoding on the residual data based on the set of
chroma prediction modes, to perform a chroma reconstruc-
tion on the current chroma block.

In the embodiment of the present disclosure, the acqui-
sition portion 11 i1s further configured to: when there are
identical prediction modes among the prediction modes
corresponding to the current chroma block obtained from the
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bitstream data, acquire the set of chroma prediction modes
according to the modified candidate mode, to periorm
chroma reconstruction on the current chroma block, after
receiving the video bitstream to acquire the bitstream data.

The embodiments of the present disclosure provide the
chroma 1ntra prediction method, the decoder and the com-
puter storage medium, wherein the decoder acquires, from
bitstream data corresponding to a current chroma block, a
direct mode (DM) corresponding to the current chroma
block; and acquire a set of chroma prediction modes accord-
ing to a modified candidate mode, when the DM 1s a direct
current (DC) mode or a Planar mode; wherein the set of
chroma prediction modes 1s for performing a chroma recon-
struction on the current chroma block. It can be seen that, 1n
the embodiments of the present disclosure, after the decoder
acquires the DM {from the bitstream data of the current
chroma block, 1f the DM 1s the DC mode or the Planar mode,
the modified candidate mode may be used to construct the
set of chroma prediction modes, and then the current chroma
block may be reconstructed according to the set of chroma
prediction modes, thereby solving the problem of low accu-
racy of chroma intra prediction when the DM 1s the DC
mode or the Planar mode, and further improving the efli-
ciency for encoding and decoding.

FIG. 18 1s a second schematic structure diagram of the
decoder provided 1n the embodiment of the present disclo-
sure. As illustrated 1n FIG. 18, the decoder 1 provided in the
embodiment of the present disclosure may further include a
processor 15 and a memory 16 storing instructions execut-
able by the processor 15, a communication interface 17, and
a bus 18 for connecting the processor 15, the memory 16,
and the communication interface 17.

In the embodiment of the present disclosure, the above-
mentioned processor 15 may be at least one of an Applica-
tion Specific Integrated Circuit (ASIC), a Digital Signal
Processor (DSP), a Digital Signal Processing Device
(DSPD), a ProgRAMmable Logic Device (PLD), a Field
ProgRAMmable Gate Array (FPGA), a Central Processing
Unit (CPU), a controller, a microcontroller, and a micropro-
cessor. It can be understood that, for diflerent devices, the
clectronic elements for implementing the above-mentioned
processor functions may be alternatively in another type,
which 1s not specifically limited in the embodiment of the
present disclosure. The device 1 may further include a
memory 16, which may be connected to the processor 15,
wherein the memory 16 is for storing an executable program
code including computer operation instructions, and the
memory 16 may include a high-speed RAM memory, or may
turther include a Non-volatile memory, such as at least two
disk memories.

In the embodiment of the present disclosure, the bus 18 1s
for connecting the communication interface 17, the proces-
sor 15, the memory 16, and the mutual communications
among these devices.

In the embodiment of the present disclosure, the memory
16 1s for storing the structions and data.

Further, in the embodiment of the present disclosure, the
alforementioned processor 15 1s configured to acquire, from
bitstream data corresponding to a current chroma block, a
DM corresponding to the current chroma block; and acquire
a set ol chroma prediction modes according to a modified
candidate mode when the DM 1s a DC mode or a Planar
mode; wherein the set of chroma prediction modes is for
performing a chroma reconstruction on the current chroma
block.

In practical applications, the above-mentioned memory
16 may be a first volatile memory (volatile memory), such

10

15

20

25

30

35

40

45

50

55

60

65

18

as a Random-Access Memory (RAM); or a first non-volatile
memory (non-volatile memory), such as a first Read-Only

Memory (ROM), a first flash memory, a Hard Disk Drive
(HDD), or a Solid-State Drive (SSD); or a combination of
the above-mentioned types of first memory, and provides
instructions and data to the processor 15.

In addition, the functional modules in this embodiment
may be integrated into one processing unit, or the respective
modules may physically exist separately, or two or more
modules may be integrated into one unit. The above-men-
tioned integrated unit may be realized in the form of
hardware or 1n the form of a software function module.

The integrated unit, when implemented as a software
function module and not sold or used as a stand-alone
product, may be stored in a computer-readable storage
medium. Based on such understanding, the essential tech-
nical solution of the embodiments, or the part that contrib-
utes to the prior art, or all or part of the technical solution,
may be embodied 1n the form of a software product stored
in a storage medium including a number of instructions to
enable a computer device (which may be a personal com-
puter, a server, or a network device, etc.) or a processor to
perform all or some of the steps of the method i the
embodiments. The aforementioned storage medium 1ncludes

various mediums that can store a program code, such as a
USB flash dnive, a removable hard disk, a Read Only

Memory (ROM), a Random Access Memory (RAM), a disk
or a compact disc.

The embodiments of the present disclosure provide a
device, wherein the decoder acquires, from bitstream data
corresponding to a current chroma block, a DM correspond-
ing to the current chroma block; and acquires a set of chroma
prediction modes according to a modified candidate mode,
when the DM 1s a DC mode or a Planar mode; wherein the
set of chroma prediction modes 1s for performing a chroma
reconstruction on the current chroma block. It can be seen
that, 1n the embodiments of the present disclosure, after the
decoder acquires the DM from the bitstream data of the
current chroma block, 1f the DM 1s the DC mode or the
Planar mode, the modified candidate mode may be used to
construct the set of chroma prediction modes, and then the
current chroma block 1s reconstructed according to the set of
chroma prediction modes, thereby solving the problem of
low accuracy of chroma intra prediction when the DM 1s the
DC mode or the Planar mode, and further improving the
clliciency for encoding and decoding.

An embodiment of the present disclosure provides a
computer readable storage medium storing a program
thereon, wherein the program implements, when executed
by a processor, the chroma intra prediction methods as
described above.

Specifically, the program instructions corresponding to a
chroma intra prediction method in this embodiment may be
stored on a storage medium such as optical disks, hard disks,
and USB flash drives. When the program instructions cor-
responding to the chroma intra prediction method i1n the
storage medium are read or executed by an electronic
device, the following steps are performed:

acquiring, from bitstream data corresponding to a current

chroma block, a DM corresponding to the current

chroma block; and

acquiring a set of chroma prediction modes according to
a modified candidate mode, when the DM 1s a direct
current (DC) mode or a Planar mode;

wherein, the set of chroma prediction modes 1s for per-
forming a chroma reconstruction on the current chroma

block.
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Those skilled 1n the art should understand that the
embodiments of the present disclosure may be provided as

methods, systems, or computer program products. There-
tore, the present disclosure may adopt the form of hardware
embodiments, software embodiments, or embodiments com-
bining software and hardware. Moreover, the present dis-
closure may adopt the form of a computer program product
implemented on one or more computer-usable storage
medium (including but not limited to a disk storage, an
optical storage, etc.) containing computer-usable program
codes therein.

The present disclosure 1s described with reference to the
flowcharts and/or block diagrams of the methods, equip-
ments (systems), and computer program products according,
to the embodiments of the present disclosure. It should be
understood that the computer program instructions may be
used to implement each process and/or block in the tlow-
chart and/or block diagram, and to implement a combination
of processes and/or blocks in the flowchart and/or block
diagram. These computer program instructions may be pro-
vided to the processor of a general-purpose computer, a
special-purpose computer, an embedded processor, or
another programmable data processing equipment to gener-
ate a machine, so that the instructions executed by the
processor of the computer or another programmable data
processing equipment may generate a device for implement-
ing the functions specified 1 one or more process in the
flowchart and/or 1n one or more block in the block diagram.

These computer program instructions may be alterna-
tively stored 1in a computer-readable memory that can guide
a computer or another programmable data processing equip-
ment to work 1n a specific manner, so that the instructions
stored 1n the computer-readable memory produce a manu-
facture including the instruction device. The instruction
device realizes the functions specified 1 one or more
processes 1n the flowchart and/or one or more blocks in the
block diagram.

These computer program instructions may be alterna-
tively loaded on a computer or another programmable data
processing equipment, so that a series of operation steps are
performed on the computer or another programmable equip-
ment to produce the computer-implemented processing, and
the instructions executed on the computer or another pro-
grammable equipment provide steps for implementing the
functions specified 1n one or more processes 1n the tlowchart
and/or one or more block 1n the block diagram.

The above 1s only the preferred embodiments of the
present disclosure and not mntended to limit the scope of
protection of the present disclosure.

INDUSTRIAL APPLICABILITY

The embodiments of the present disclosure provide the
chroma intra prediction method, the decoder and the com-
puter storage medium, wherein the decoder acquires, from
bitstream data corresponding to a current chroma block, a
DM corresponding to the current chroma block; and
acquires a set of chroma prediction modes according to a
modified candidate mode, when the DM 1s a DC mode or a
Planar mode; wherein the set of chroma prediction modes 1s
for performing a chroma reconstruction on the current
chroma block. It can be seen that, in the embodiments of the
present disclosure, after the decoder acquires the DM from
the bitstream data of the current chroma block, it the DM 1s
the DC mode or the Planar mode, the set of chroma
prediction modes may be constructed through the modified
candidate mode, and then the current chroma block 1s
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reconstructed according to the set of chroma prediction
modes, thereby solving the problem of low accuracy of
chroma intra prediction when the DM 1s the DC mode or the
Planar mode, and turther improving the efliciency for encod-
ing and decoding.
The mvention claimed 1s:
1. A chroma intra prediction method, applied to a decoder,
the method comprising:
decoding bitstream data corresponding to a current block,
and determining that a prediction mode corresponding
to a chroma component of the current block 1s a direct
mode (DM);

determiming an intra prediction mode of a chroma com-
ponent of the current block from a set of chroma
prediction modes, wherein the set of chroma prediction
modes comprises at least one of the DM dertved modes,
LM, LM_T or LM_L,

wherein when a luma prediction mode corresponding to
the current block 1s a direct current (DC) mode or a
planar mode, the DM derived modes comprise at least
one modified candidate mode; and

the at least one modified candidate mode 1s of a prediction

direction with a first angle from a prediction direction
of a mode with an 1ndex 66 1n a first angular direction,
and the prediction direction of a mode with an index 66
points 1 a top-right direction; or the at least one
modified candidate mode 1s of a prediction direction
with the first angle from a prediction direction of a
mode with an index 2 1n a direction opposite to the first
angular direction, and the prediction direction of a
mode with an index 2 points 1n a bottom-left direction;
and

determining a reconstructed value of the current chroma

block according to the intra prediction mode.

2. The method of claim 1, wherein when a luma prediction
mode corresponding to the current block 1s a direct current
(DC) mode or a planar mode, the set of chroma prediction
modes further comprises a diagonal angular mode with
prediction direction index number 66.

3. The method of claim 1, further comprising: acquiring
a linear mode corresponding to the current block from the
bitstream data.

4. The method of claim 2, wherein

when a luma prediction mode corresponding to the cur-

rent block 1s the DC mode, the set of chroma prediction
modes comprises the Planar mode and the at least one
modified candidate mode, and

when a luma prediction mode corresponding to the cur-

rent block 1s the Planar mode, the set of chroma
prediction modes comprises the DC mode and the at
least one modified candidate mode.
5. The method of claim 1, wherein when the luma
prediction mode corresponding to the current block 1s one of
a DC mode, Planar mode, VER mode or HOR mode, the set
of chroma prediction modes comprises an angular mode
with an index number 66.
6. A chroma intra prediction method, applied to an
encoder, the method comprising:
encoding bitstream data corresponding to a current block,
and determining that a prediction mode corresponding
to a chroma component of the current block 1s a direct
mode (DM);

determining an intra prediction mode of a chroma com-
ponent of the current block from a set of chroma
prediction modes, wherein the set of chroma prediction
modes comprises at least one of the DM derived modes,

LM, LMT or LM_L,
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wherein when a luma prediction mode corresponding to
the current block 1s a direct current (DC) mode or a
planar mode, the DM derived modes comprise at least
one modified candidate mode; and

the at least one modified candidate mode 1s of a prediction

direction with a first angle from a prediction direction
of a mode with an 1ndex 66 1n a first angular direction,
and the prediction direction of a mode with an index 66
pomnts 1 a top-right direction; or the at least one
modified candidate mode 1s of a prediction direction
with the first angle from a prediction direction of a
mode with an 1ndex 2 1n a direction opposite to the first
angular direction, and the prediction direction of a
mode with an index 2 points in a bottom-left direction;
and

determining a reconstructed value of the current chroma

block according to the intra prediction mode.

7. The method of claim 6, wherein when a luma prediction
mode corresponding to the current block 1s a direct current
(DC) mode or a planar mode, the set of chroma prediction
modes further comprises a diagonal angular mode with
prediction direction index number 66.

8. The method of claim 6, further comprising: acquiring,
a linear mode corresponding to the current block from the
bitstream data.

9. The method of claim 7, wherein

when a luma prediction mode corresponding to the cur-

rent block 1s the DC mode, the set of chroma prediction
modes comprises the Planar mode and the at least one
modified candidate mode, and

when a luma prediction mode corresponding to the cur-

rent block 1s the Planar mode, the set of chroma
prediction modes comprises the DC mode and the at
least one modified candidate mode.
10. The method of claim 6, wherein when the luma
prediction mode corresponding to the current block 1s one of
a DC mode, Planar mode, VER mode or HOR mode, the set
of chroma prediction modes comprises an angular mode
with an index number 66.
11. A chroma 1ntra prediction device, applied to a decoder,
the device comprising: a processor and a memory storing
instructions executable by the processor, wherein the pro-
cessor 1s configured to execute the instructions to perform
operations of:
decoding bitstream data corresponding to a current block,
and determining that a prediction mode corresponding
to a chroma component of the current block 1s a direct
mode (DM);

determining an intra prediction mode of a chroma com-
ponent of the current block from a set of chroma
prediction modes, wherein the set of chroma prediction
modes comprises at least one of the DM derived modes,
LM, LMT or LM_L,

wherein when a luma prediction mode corresponding to
the current block 1s a direct current (DC) mode or a
planar mode, the DM derived modes comprise at least
one modified candidate mode; and

the at least one modified candidate mode 1s of a prediction

direction with a first angle from a prediction direction
of a mode with an 1ndex 66 1n a first angular direction,
and the prediction direction of a mode with an index 66
points 1 a top-right direction; or the at least one
modified candidate mode 1s of a prediction direction
with the first angle from a prediction direction of a
mode with an index 2 1n a direction opposite to the first
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angular direction, and the prediction direction of a
mode with an index 2 points 1n a bottom-left direction;
and

determiming a reconstructed value of the current chroma

block according to the intra prediction mode.

12. The device of claim 11, wherein when a luma pre-
diction mode corresponding to the current block 1s a direct
current (DC) mode or a planar mode, the set of chroma
prediction modes further comprises a diagonal angular mode
with prediction direction index number 66.

13. The device of claim 11, wherein the processor 1s
configured to execute the structions to perform an opera-
tion of: acquiring a linear mode corresponding to the current
block from the bitstream data.

14. The device of claim 12, wherein

when a luma prediction mode corresponding to the cur-

rent block 1s the DC mode, the set of chroma prediction
modes comprises the Planar mode and the at least one
modified candidate mode, and

when a luma prediction mode corresponding to the cur-

rent block 1s the Planar mode, the set of chroma
prediction modes comprises the DC mode and the at
least one modified candidate mode.

15. The device of claim 11, wherein when the luma
prediction mode corresponding to the current block 1s one of
a DC mode, Planar mode, VER mode or HOR mode, the set
of chroma prediction modes comprises an angular mode
with an index number 66.
16. A chroma intra prediction device, applied to an
encoder, the device comprising: a processor and a memory
storing instructions executable by the processor, wherein the
processor 1s configured to execute the instructions to per-
form operations of:
encoding bitstream data corresponding to a current block,
and determining that a prediction mode corresponding
to a chroma component of the current block 1s a direct
mode (DM);

determining an intra prediction mode of a chroma com-
ponent of the current block from a set of chroma
prediction modes, wherein the set of chroma prediction
modes comprises at least one of the DM dertved modes,
LM, LMT or LM_L,

wherein when a luma prediction mode corresponding to
the current block 1s a direct current (DC) mode or a
planar mode, the DM derived modes comprise at least
one modified candidate mode; and

the at least one modified candidate mode 1s of a prediction

direction with a first angle from a prediction direction
of a mode with an 1index 66 1n a first angular direction,
and the prediction direction of a mode with an index 66
points 1 a top-right direction; or the at least one
modified candidate mode 1s of a prediction direction
with the first angle from a prediction direction of a
mode with an index 2 1n a direction opposite to the first
angular direction, and the prediction direction of a
mode with an imndex 2 points 1n a bottom-left direction;
and

determining a reconstructed value of the current chroma

block according to the intra prediction mode.

17. The device of claim 16, wherein when a luma pre-
diction mode corresponding to the current block 1s a direct
current (DC) mode or a planar mode, the set of chroma
prediction modes further comprises a diagonal angular mode
with prediction direction index number 66.

18. The device of claim 16, wherein the processor 1s
configured to execute the instructions to perform an opera-
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tion of: acquiring a linear mode corresponding to the current
block from the bitstream data.

19. The device of claim 17, wherein
when a luma prediction mode corresponding to the cur-
rent block 1s the DC mode, the set of chroma prediction 5
modes comprises the Planar mode and the at least one
modified candidate mode, and
when a luma prediction mode corresponding to the cur-
rent block 1s the Planar mode, the set of chroma
prediction modes comprises the DC mode and the at 10
least one modified candidate mode.
20. The device of claam 16, wherein when the luma
prediction mode corresponding to the current block 1s one of
a DC mode, Planar mode, VER mode or HOR mode, the set

of chroma prediction modes comprises an angular mode 15
with an index number 66.
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